Antitumor Effects of Lidocaine on Human Breast Cancer Cells: An In Vitro and In Vivo Experimental Trial.
Retrospective studies have suggested a protective effect of regional anesthesia against recurrence after cancer surgery. But confirmation of the in vivo antitumor effects is lacking. We examined the in vitro antitumor effects of lidocaine on various breast cancer cell lines and then assessed these properties in vivo at clinically relevant concentrations. In vitro experiments: normal breast epithelial cells (NBEC) MCF-10A and three tumor breast epithelial cells (TBEC) lines (MCF-7 luminal A, MDA-MB-231 triple-negative and SKBr3 HER2 positive) were exposed to increasing concentrations of lidocaine. Cell viability, migration and anchorage-independent growth were assessed by MTT, wound healing, and soft-agar growth assays. In vivo experiments: 6-week-old severe combined immunodeficient mice were injected intraperitoneally with MDA-MB-231 cells and were treated with intraperitoneal lidocaine or phosphate-buffered saline. The mice were euthanized when they reached experimental endpoints or sacrificed to determine peritoneal carcinomatosis index and global tumor volumes. Lidocaine reduced the viability of all the cell lines, inhibited migration of TBEC compared to the NBEC, and compromised the anchorage-independent growth of the triple-negative cells. Intraperitoneal lidocaine improved survival of mice with MDA-MB-231 peritoneal carcinomatosis using doses that are consistent with the current clinical settings for analgesia. In agreement with the notion that local anesthesia may be beneficial for cancer therapy, lidocaine has a protective effect against breast cancer cells in experimental studies. However, the beneficial impact of local anesthetics on breast cancer needs to be strengthened by additional preclinical and clinical trials.